Locomotor response to novelty correlates with the number of midbrain tyrosine hydroxylase positive cells in rats.
The present study investigated whether the higher dopaminergic system activation in rats with high (HRs) rather than low (LRs) locomotor activity in response to novelty depend on the number of cells containing the enzyme tyrosine hydroxylase (TH(+)) and/or differences in the morphology of these cells. One week after the novelty test, brains from male Wistar rats (HRs and LRs) were collected and stained for TH expression (immunohistochemistry) and for morphological analysis (immunofluorescent staining). The morphology and total number of TH(+) cells was analyzed for each A9 (substantia nigra) and A10 (ventral tegmental area) group of the midbrain dopaminergic cells. We found that HRs had a higher total number of TH(+) cells in the whole midbrain dopaminergic region (A9-A10) and in the A9 group only than LRs. In particular midbrain dopaminergic groups of neurons, HR/LR differences were regionally specific: HRs had a higher total number of TH(+) cells in the A9, and in the anterior part of the A10. In contrast, the LRs had a higher number of TH(+) cells in the parabrachial pigmented nucleus (A10) and in the posterior part of the A9. There were no significant differences in the morphology of the midbrain dopamine neurons between HRs and LRs. Moreover, there was a positive correlation between the total number of TH(+) neurons and the locomotor activity score in response to novelty in the whole A9-A10 region and in the particular A9 group only. The results obtained indicate that the higher behavioral activation in resting conditions correlates with the higher number rather than changes in the morphology of the midbrain dopaminergic TH(+) cells. It supports findings on the higher level of dopaminergic system activation in high responders to novelty that depends on the number of midbrain dopaminergic TH(+) neurons.